Introduction
Switzerland started environmental monitoring of radioactivity in 1956 with the establishment of the Federal Commission for Radioactivity Surveillance (KUER) by the Swiss Federal Council. The reason was the concern about the constant rise in environmental radioactivity in the Northern Hemisphere as a consequence of the nuclear weapon tests in the 1950s and 1960s. Already in 1959, a first automatic aerosol sampling station with an on-line measurement of the gross beta radioactivity of the aerosols was installed at the Jungfraujoch research station at 3454 m. The advantage of a sampling station at high altitude is that radioactive air masses coming from atmospheric nuclear weapon tests outside Switzerland can be detected more easily and faster than in the ground level air. So, for example, the first French nuclear weapon test of 60 kT TNT-Equivalent, performed on February 13th 1960 in Reggane (Sahara/Algeria; Algeria was a French Department until July 5th 1962) could be easily detected at the Jungfraujoch (see Fig. 1 ; from Huber, 1961, p.11) . A considerable improvement was reached by replacing the gross beta-counting network by specific nuclide identification, except for Jungfraujoch where this was not possible for technical reasons. Today five high volume air samplers are in operation in Switzerland (air flow 600 m 3 /h, type ASS-500 of the Polish manufacturer Central Laboratory for Radiological Protection Warszawa). These Polish high volume air samplers are also operated by the CTBTO Laboratory in Vienna (see Irshad et al., 2006 ; see also: http://www.ctbto.org/).
The present work reports on the test of a new commercial high volume sampler with an air flow of up to 60 m 3 /h (designed originally for non-radioactive air pollution monitoring) at the Jungfraujoch High Altitude Research Station. This sampler will allow laboratory analysis of the filters by high resolution gamma spectroscopy and should provide individual data for artificial and natural radio nuclides in the air at Jungfraujoch research station. (To date only total beta radioactivity data were available at Jungfraujoch). It should improve the present Swiss radioactivity monitoring network and allow a rapid detection of any input of anthropogenic radioactivity.
2.
Sampling and measurement /h and the instrument maintains a constant flow rate over the whole sampling period. Air is pumped from outside the building and is heated in order to avoid freezing of air humidity inside the tube as well as filter damage by it. The filters are changed automatically twice a week.
For the analysis by gamma spectrometry, the filters are pressed into a tablet of 6 cm in diameter and 3 mm high by means of a 15 ton hydraulic press. Normally, samples composed of the filters from 2 to 4 weeks (corresponding to approximately 16,000 m 3 air at normal conditions T = 288 K, p = 1013 hPa) are measured by a gamma ray spectrometer using a high purity coaxial germanium detector at the Fribourg Laboratory of SUER (Radiation Protection Division of the Federal Office of Public Health). Counting time is 2 days. The activities are calculated to the middle of the sampling period. The radio nuclides measured are the natural 7 Be, 210 Pb, 40 K and traces of the artificial 137 Cs, the latter due to resuspension of fallout from the Chernobyl reactor accident in April 26th 1986. The short-lived daughter nuclides of the uranium and thorium series are not detected for two reasons. First, the activity is very low because snow and ice at Jungfraujoch prevent the noble gas radon ( 222 Rn) from escaping into the atmosphere, and secondly, the measurement of the filters starts at least 3 days after filter change, which is enough time for those nuclides to decay significantly. 7 Be is a spallation product due to interactions of cosmic rays with atmospheric nitrogen and oxygen. It soon 
